REVISED 10-14-86&

FMEA MD. _ 2.2.6.%

CRINTCALITY 142

. LHIT TNC/ACLA

SHUTTLE CCTY ) MG WO,

CRITICAL TTERS LIAT 229482 1-51
SHEEY | OorF ]

FATIURE HODE AND
CALSE

FAILURE EFFECT
Q4 END ITEN

BAFIOMALE FOR ACCEPTANCE

Lans motion functione rocom, focus,
and iris, do not respond to
conmards (aleckrical Failurs).

CLA

Al Stepper Hotor Orive
229a8R0-504

A2 Puwer SHE'Iy. )
Comnard RecBivers.
2294881-541

Tnability ko contral
foLus, room or ¥ris.

Loss of ni;sion critical
vides.

DESIGH FEATURES

Thé T¥C/Lens Assembly is comprised of 16 alecirical subasseanblies; 13 subassentrl b3
aré ACA Astro desigaed and febricated using standard pristed-circuit board bype of
canstructivn. The remaising thres asseshllas, high unltaae powar supply, oscillator,
and stepper mokars, are vendor supplied componenis which hava been spacifiad and
purchased according ko RCA Specificatlan Control Drawings {5CDs] prepared by engl-
magriag and reliabllity assurance. Specifications par the 5C0 are prepared Lo
gstabllsh the design, perforwanca, best, qualificaties, and acceptance requirements
far 3 procured piece of equigment.

Parts, materials, procasses, and desige guidelines For the Shuktle CLTV program are
spacified ia accordince with RCA 2205503. This document defines tha pmﬂram requi re-
agnts for selection and costrol of EEE parts. To the maniegs sxtest, as consiskent
wilh aveilability, a1l parks have been se¢lscted from aiTitary specifications al the
JAN Yeval, as a minimum. In acddition to the averal) selectbon criteria, a subset of
general purpgie preferred parts hat beea defined by this docunment and the RCA Govers-
ment Systems Division Standard Parts List, In the case of Lhe CHOS and TTL family of
microcircuils, devicas are scraemed and tested to the HIL-STO-BBY squivalent and
pracured wnder the dasignalions of HI-AEL/3W) and SHL 54LS from RCA-550 and Texas
Enstrumeats Covp, respectively. Parts not included is the abova documents have been
used in the design onby after a nenstandard item approval fors {HSIAF) haa been pre-
pared. submitted to Reliability Assurance Engineering {RAEY and appraved for use 1a
the specific applicationis) definad in ihe 1AF by HASA-JSC. :

arsi-Case C1reuit Analyses have beea perfarmed and documentad For all circuit
_designs to demonstrate that sufficleat gparating marging axlgk For a1l sperating
canditions., The analysis was worst case-ia that the valua for each of Lhe variable
parameters was set to limits that wil) driva the sotput ta & macimun [or minimom] .

A Comppaeny iEpHcaLlnn review and analysis was conduched to wrif¥ that the appliad
stress on gach piece part by the Lemperature axtresed jdent1fied with envhroneatal
gualification testing does not ewceed Lhe stress devating walues identified in RCA
2295503,

In addition, an abjective axaninatisn of the dasign was pertormed throwgh a PDRE and
CNR to veriFy thal tha TYC/Lens assembly met specification and contractual raquire-
ments.
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CRITIEALTTY 212

UHIT _TWCACLA 0
SHUTTLE £CTV DHG M. _ 2T94819-506, SOBS
CRITICAL ITEWS LIST _2204R27-R%
SHEET F [

FALLURE MODE AND
CAUSE :

faILLWE EFFECT
1TEH

gATIONALE FOR ACCEPTANCE

Lens motion functions zoom, forus,
and vris, do not respond 4o
conwands [electrical failure).

CL& .

A1 Steppar Hotor Orive
2294880-504

42 Power Supply.
Cammand Raceivers.
2294831-501

kD —

Inzbklity to coairol
focus, ipam or iris.

1oss of nié:im oritical
widen.

DESIGH FIATUAES ({Coatinuad)
HARE BOARD DESIGH {Al]

The design of the associated A} baard 16 costructed from lawinated Coppar—-clad
epouy glass shests {NEHA G-18] Grade FR-4%, FER HIL-P-55617A. Circuit

romnections sre nadd through printed tracac which vun from point ko point on the
poard surfaces. Every trace terminates at an anwlar riosg. The annular ring
surrounds the hole in whick & casponent Yead or terminal ¥s lacated. This ring
provides a fFpatiag for the solder, assurisg gond mechanical and electrical
performance. Its slze and shape are governad by MIL-P-S5640) a= are brace widths,
spacing and routing. Thesa requirements are ve gerated specifically in drawing
notes Ea Furlher assure compliance. WYariabions betwean tha arbwark wnaster and Lher
final product (due to irregularities of the gtching process) are also contrallad by
drawing notes. This prewents makisg defective boards from good artwork. Holes which
house no lead er Earminal. bul serve only to electrically interconneci the different
board layers, contain stitch bars for mechanical swppart aad increased reliabiliLy.

The thru holes are drilted from a drill Lape thus eliminating the pnuihll‘.t! nf
kuman error akd allowing Light costral ovar hole and annular rin cancentric ti" an
important raliahility criterian. Aftar drillisng and etching, A1l toppar cladding is
Lin—lead plated per HIL-5TD-1495. This provides for easy and reliable soldering ak
the time of bnard assembly,. eves aiter perbods of pralenged skorage.

AOARD ASSERBLY DESIGN (AT}

AN cooponents are installed s a manner which @ssures manimum reliability,
Covpanent leads ara pre—tinned, ablowing intal walting of soldar joints. ATT Teads
are Tormed to provide stress rellef and the bodigs of large components ire staked.
Special mounking and handling ingtrectines are included in each drawing required
aftar final atsembly. The board §s coated with urethane which protects apalnst
humidity and coataminakion.

BOARD PLACEMENT
The Ab and A2, boards 4re secered in the sltectronics assembly by gold—plated
beryllium copper card guides. Conmattions are made Lo the mother board

with 0lind-mated connectors. Diseagagement during launch 1s preventad by a cover
which spans the board's free edge.

2-12y SN A



REVISED 10-14-84

- UNIT  __TNCACIA
FHEA HO. _ 2.2.6.1 SHUTTLE €TV DWwa WO. _ 22948719-506, £087
CRETICAL ITEHS LIS5T _ 2204 -B03
CRITICALITY _ 2/2 SHEET ___3 = OF _9
FATLURE MODE AHD FAILURE EFFECT
[AUSE _—[n_EHD ITEM RATIQHALE FOR ACCEPTANCE
Lens oglion functions zoom, focus, TaahiliLky to cantrol DESICH FEATURES
amd iris, #do nobt respond to forus, zoom or Iris.
commands (electrical failure). * BARE BOARD CONSTRUCTION {AZ)
Worst Case: )
CLA Loss of mission cribical Tha boards are of "welded wire” construckion. At the bars beard level Lhis doés ned
f] Ltepper Hotor Drive videa. listln?ui-sh it from a normal PC bpard except that holes whick wi11 Lzke weld pins
22940040 -504 panarally are not connected to PC traces. Only thase ping which hrinﬂepluer and
&2 Pousr Supply. E:nund potentials to the ICs are on PLi.  An anevlar rimg surrounds 1 kols in khe
Cunmand Receivers.- ard where each power and grosad pia i< Tocaked. These pins are then soldeved ko

2294881 -501 tha trace like any aothar component Yead. Axide from this feature, all design
L construction technigues used in PC hoard layout apply.

BOAERD ASSEHBLY {A2]

Tha drilled aad s#tches twards are populated with several hundrad salderable or
weldable pins. Powar and ground pins, as well as conseckor pins, ave saldered IR
laca. Discreel ¢ooponents {resistors, diodes, chpacitors) are albached Lo
ifurcated terminals, where thay aru solderad. Flatpeck ICs are walided,
Tead-by-lead,to the tops of tha wald piss. Aftsr welding, extra Tead material is
teimmed away. Circelt connections are made usinﬂ #30 AHB nkchel weld wire. The
wire |3 walded to the pia surfaces an tha board backside. A1) wire walds are done
using a nachine which is taps driven, tbus eliminatiag the poysibllity of miswiring
due Eo opevator arver. All wirisg & circult perfermanca iz tested pr{m‘ ta
bos-level installation. After succassful tesling, conponents sre staked ay required
by drawing notes and the assembly is coated with areihane.

The fward is inserted in the box on card-adge guides, in the same mannar as the other
fC bpards.




AEVISED 10-14-86
LUNET TWC/CEA

FHEA 8. _ 2.2.5.1 SHUTTLE CCTV ' DG N,
: CRITICAL FTEHS LIST . -

—o294621-503
SHEET __4 OF 5

CRETICALITY 2

FAILMRE HODE AND : ' FATLUZE EFFECT
CHUSE. ON EWD ITEH BATIDMALE FOR ACCEPTANCE

“ens mothan functions zeom, Focus, Inability ta conkrol QUALTFICATION TEST
ynd iris. &0 Rob respond Lo focus, Zoom oF iris.
commands [electrical Failure). For fualification Test Flow, sae Table 2 Jecated ak the front af this bpak.
LA Lozz of missian crdkical
L] Stapper Mator Orive video.

2299800-503 -

82 Power Supply.
Comnand Keceivers.
2294881-501

025K ' _ 7-17F o, v db g
il
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INIT
FHEA MO, 2. 2. 6.1 SHUTILE CCTV D HO.
- CRETICAL YTEMS LIST A1 -503
CRITICALITY 2 SHEET 5 Of g
FATLURE HODE AMD FATLURE EFFECT _
—LAUSE 04 EHD IFEH _ RATIOHALE FOR ACCEPTANCE
iens aoiion funciions aoom, focus, InabiTliky to contyuwl ACCEPTANCE TEST
z::.::::'(::e:::i:::p?:?]:ﬂ.h focus, zaom or Iris. fhe CCTY syatems' TWCACLA is subjected directly, wi thout vikration isalaters whkich
Horsi Case might bé wsed in thelp norma’l installation, to the foNowing testing:
1551 ical
Ej‘!‘smper Hotar Drive :;?,'j:n“f aission critieal o o yopaion: 2060z % dBAOgt-rise frem 0.81 GZ/Hz
PRI4ARE-504 20-350 Hz: .04 G=/He
A2 Poder Supply. 358-750 Ha: -3 #8710 Oct-slops
Conmard Receivers. Test Ourakion: 1 Hinute par Axis
2294881 =501 Fosi bevel: 8.1 Grms

& Thermal Vacuum: [En a pressure of 1K1~ Torr, the tempsrature shall be as
Follows:
¥125* F; Tioe to stablize equipment plus | hour
259 F: Tine ta stablize equipzant plus | hour
125° F: Tine ts stablize pguipoent plos | howr

the TVC/{LA may not kave been Subjected ko the vacwum cendltiom.

Far Acceptance Tast Flow, see Table 1 loraied at the fronk of Lhis book.

- OFERATIONAL TEST

[n arder to werify that CCTV components are operatiosal, a text woil wrif{ the
heatth of a1l Lha command related companenks from the PHS {[ATAV) paaal switch
thraugh the RCU, threuph the sync lines to the CamerasPIU, to khe CanerasPTU command
decader. The Lesk muskt alse veriFy tha camera's ability ko produce wides, the VSU's
ability to route widao, and the @onifor's nhilit: to display videv, A similar Lest
wiuld ﬁe perforned Lo verify the HOH cammand pakh.

f Orbiter Test/Ia=Flight T

1, Ppwer CCTW System.

Z. Wig the PHS panal, seleck & monitor as sastination and the comera undar
Lest &% source.

3. Send "Camera Power On® commard from PHS panel.

4, felect "Ewtermal Sync® an monitor.

&. fObsorve video displaped on oonitor. Hote that if video on monitor is
synchronized {3.e., stabla raster} then this ¥ndicates that Lha camera
it receiving composite sync From the RCU and that the camera {s producing
syne:hronized video.

&. Sead Fan, Tilt, Focus, Zoom, OLA, AND Gamna conmands and visually {elther
via the monlter or direct abservalion) verify operation.

7. Selact downlink as destinatian and camora under test as source.

8. Obierve videv rooted to downlink.

9. Send "Camera Power OFF" command via PHS panel.

I0. Repeat Steps 3 through 9 eacept issve tomands via the HOH comuand path.
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REA NG, _2.3.8.1

CRITICALITY el

LUNIT T ACLA
DHG W, -

SHEET _ & OF

SHUTTLE CCEV
CRITECAL LTEMS LISTY
.

FAILURE HODE AND
CAUSE

FAILURE EFFECT
O EHD ITEH

BATIOBALE FOR ACCEPTANCE

Lens aotian fonclions zoom, Focus,
and iris, do Aol respond Lo
curmands (elecktricak Failure).

CLA )

Al Stepper Holtar Drive
2299860-504

&1 Powar Supply.
Comaiand Receivers.
2294881-501

02354

Insbility Lo control
focus, room or iris.

Worsk Case: "
Loss of mission cridical
widen.

Qa/ [HSPECTIRH

Procurement Conkral - The TWC/CLA EEE Parts and hardaire items are procured from
approvad vendars and seppliars whe meat kha requirewenis set forth 1a the CCTV
contract and Quality Plan Work Statemeni [WS-2503178}. Rasident DCAS perscanel
roview all procoronest documenks te eskablish the naad for GSI on seleéckad parts
{FAT BAT).

- Incoming Quallty inspections are made on all
received makarials and parts, Besulks are recorded by 1ot and retained ba file by
drawing and control numbers for future reference and Lraceshiliby. Al EEE parts
are subjected to incoming accepkance tests as called fox in FAI glﬁ = Incominag
Tnspection Test Instructions. Incoming Flight parls are further processad im
accordance whih ECA 1846604 - Praconditioning and Acceplance Requiremenks for
FlacLrmic Parts, with the eccaption bhat DPA and FIND testing 1z not performad.
Mechanical items are inapected per PAL 346 - Inconing Inspact?on Instructions for
pechanical ibems, PAI 305 = Tacoming Quality Cunire]l Lospectios Insbrection, and
PAl &12 - Procedurs for Pepcocsing Intomipg er Purchased Parts Designated lor Flipht
Use. Accepted iteas are delivered to Material Cuntrolled §tores and retaimed under
specified conditions wntil fabrication is raguirgd. MNon-cemforming malterials are
held for Haterial Review Goard {MRB) disposition. ({PAI-307, PAL 10L-531.)

i & Test = Prior fo the start of CLA board assembly, a)) itens ara
verified to be correct by stack woum pergonnel, as tha items are accunulated ko
tarm a Kit. The items are verifiad again by the operator who assembles the kil by
checking against the as-builk-parts-1ist [ABPL). § Handatary Inspection Points
are lesignated for all printed circuit, wire weap ind welded wira bpards, plus
harneys conneciors for solderlag wiring, crimping, solder splices and guality
:ﬂrhmanﬁh{p prisr bo coating of the compensnt sida of boards and sheeving of
ArNeEsses .

L Bpards

Specific instructions are givan in assenhly drawing notes and applicable dacuments
called aut in tha fabrication procedure and record (FFA-2307088) aad Parks List

PL #3070884, These include wirg connaction 1ist 2295902, Motes - wide angle zoom
Tens assy 2303491, Process Standard - bonding staking. petting. encapsulating
22APa78, Specification — Urethane prstective ceating 2280877 and HWorkmaaship Spac
nanaas.

Pt T T AN o
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UNIT TYC LA
FHEA mO. _ 2.2.6.1 SHUTTLE CCTY DHG B,
CRITICAL LTEMS LI4T . -
CRITICALITY iz SHEET _ 7 OF _9
FAILURE WODE ANMD FAILWME EFFECT .
[ALSE a4 END ITEH _ RATIOHALE FOR ACCEPTANCE
lens mation functipng zoom, facus, Inakility to <ontral 0a/[HSPECTION iContinued})
and iris, do not respond te focux, zonm ar @ris.
commands (electrical Failural. [Lﬁ_ﬂijﬁﬂh%i_‘n%_lgik - An open box test i3 perfurmed per TP-1T-2204021, heceptanca Test
Horst Case: . per TP_AT-Z204827. Torquss are specified and witnessed, traceability nurhers -are recorded
L& . Loss of missien critical and calibrated taols are checksd prior bto wse. RCA Quality and DCAS iaspectianc ara
al Elﬁpgﬂr Hotor Drive videa. performed at the completion of spacified FPA operations in accerdance with FAR 204,
2294888-104 PAL-2D5, FAL-Z17 and PAI-40Z, DOCAS parseanel witnass WLA butbon-up amd critical
Al Fowar Supply. torguing.
Cannand ReCaivers. |
22564881501 INC/CLA — After a TVL/CLA have hean tested individually, they are maied asd

2 Final acceptance test is perfurmed pee TPAT-2294819, includiag wibratisn and
thernal vacuum eéovirvonments. RCA and OCAS personnel monbber these Lests and review
the accaptance test data/reswlts, Theie gersonnel alsg inapeck after a1l rapair,
rewnrk and relesk.

Lign For Shipmeat - The TWC and CLA are separated prior to shigaent aftar
fabrication and testing is complele. Each is packaged according ta CCTW Letkar A1
and PZB0746, Process ctaadard for Packaging and Handling guidelines. Al retated
documentation includlng asseshly drawin?s. Paris List, ABFL, Taest Data, eke., is
gatherew and held in a docunantation folder assigeed specifically ke each assemhly.
This falder #% rekained for referemce. An EIDP ?s rapared for each assambly 1ia
accardance wikth Lha requiremants of W5-25030756. {]Eaam:l DCAS personng]l witness
crating, packaging, packing. and marking, and review the EIDF For conpletaaess and
ACCUXacy.

oA
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FeEA B0, _ 2,260

CRITELALITY 243

UNIT __ T¥C/CLA

FATLURE M]DE AHD
LAUSE

FALLURE EFFECT
ITEM

Lent motion funcbions zaom, forcus,
and iris, su nob respond to
commands Jelectrizal failarsl.

CLa

&1 Stepper Motor Driva
22948 B0 -5 b4

&2 Power Sugply.
Command Recivers.
2294451-501

12158

InakiliLy to control
facus, zaoo #r iris.

-

Laozs of wissioa critical
video.

AHUTTLE CCTV WG KO, =
CAITICAL ITEMS LTST _22W821-503
SHEET a DF )
RATTOHALE FOR ACLEPTAWCE
FAILIRE HISTORY
TR WI82Z Log #0517 LLA S/H FGD5-542
Descripligon: Qualificatiom Test Failure, Boax Lewel Thermal Vac-Hot., Trls oslor

drawing currant but iris not Fuactioming durbng thermsl-—vacem tesl (+559C).

AZ-U4 opka caupler gemerating weltage splhes ca dris clock waveform, causing
notor phases to mal funclion.

i tion: A2=LM4 replaced. U4 was considarad te be 2 vandaa part prablesx,

Corrective AC
not & ot probles.

=11 . A
s 'ELJE’ 1
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FMEA MO, _ 2.2.6.1

CRITICALITY 2.2

TTH
SHUTTLE CCTV WG NO.
CATTICAL ITEHS LEST —
SHEET __ % OF 9

FATLURE HIDE AHD

FALLUSE EFFECT
D4 EMD ITEH

RATIOMALE FOR ACCEPTANCE

CALSE

Lens motion funckions zoom, Focus,
and 1vis, b0 aot raspond to
comnands [electrical failurel.

CLA
Al Stepper Motor Drive

2294050 -504

A2 Power Supply.
Command Heceiwers.
2204881-501

Tnability ko coatrel
focus, zoam or iris.

Loss af mission crilical
videa.

IPEEAT]OHAL EFFECTS

Less of viden. Possible loss of major pission objectives due ta Toss of RMS ransras
or ather required caimeras.

CREY ALTIONS

I+ possible, continue RHS oparatioas using alternakive wizwal cues.

CEEY TRAINING
Crew should he traised bo wse passible alternativas te CCTV.

H15510H COMSFRAINE

Where pastible, procedures should be designad so thay can be accomplished wikhaut
CCiv.



